Calcium mobilization by ryanodine promotes the phosphorylation of initiation factor 2alpha subunit and inhibits protein synthesis in cultured neurons.
Protein synthesis plays an important role in the viability and function of the cell. There is evidence indicating that Ca2+ may be a physiological regulator of the translational process. In the present study, the effect of agents that increase intracellular calcium levels by different mechanisms, as well as repercussion on the rate of protein synthesis, including phosphorylation of initiation factor 2alpha subunit, and double-stranded RNA-dependent eIF-2alpha kinase (PKR) activity were analyzed. Glutamate (100 microM) and K+ (60 mM), which increase intracellular calcium levels (the former mostly by the influx of extracellular calcium via voltage-sensitive calcium channels, and the latter by receptor-operated calcium channels), and carbachol (1 mM), as well as glutamate, which mobilizes intracellular calcium from the endoplasmic reticulum via activation of inositol 1,4,5-trisphosphate receptor, did not modify any of the analyzed parameters. Nevertheless, 100 nM ryanodine, which increases intracellular calcium concentration by activating the ryanodine receptor, promoted a significant decrease in the rate of protein synthesis and increased both initiation factor 2alpha subunit phosphorylation and PKR activity. From our results, we can conclude that inhibition of protein synthesis is dependent on the mobilization of intracellular calcium from internal stores. Moreover, they strongly suggest that this inhibition is only promoted when calcium is increased via ryanodine receptor, and possibly by activation of PKR activity.